A Nested PCR Assay for Detecting Valsa mali var. mali in Different Tissues of Apple Trees.
A nested polymerase chain reaction (PCR) assay for detecting Valsa mali var. mali, the causal agent of apple tree Valsa canker, was developed. One pair of genus-specific primers was designed based on the ribosomal DNA internal transcribed spacer conservative sequence of the Valsa genus and one pair of species-specific primers was designed based on the specific sequence of V. mali var. mali. The specificity of the genus-specific and species-specific primers was evaluated against 10 V. mali var. mali isolates, 10 V. mali var. pyri isolates, 4 isolates from closely related Valsa spp., and 8 isolates from fungal species that are commonly isolated from naturally infected apple bark tissue. A distinct band of 348 bp in length was detected in all V. mali var. mali isolates but not in other tested species and the V. mali var. pyri variety. The sensitivity of this assay was evaluated by serial dilutions of DNA extracted from V. mali var. mali pure cultures and apple bark tissues with or without visible symptoms. The results showed that the assay was able to detect as little as 100 fg of DNA in mycelial samples and apple bark tissues with visible symptoms, whereas the lowest detectable concentration was 10 pg of DNA in symptomless apple bark tissues. The efficiency of the nested PCR assay was compared with that of fungal isolation assays. All symptomless and symptomatic samples from which the pathogen was successfully isolated yielded a PCR product of the expected size. The detection rate of nested PCR for symptomless samples was 64.7%, which was much higher than the detection rate of 20.6% by fungal isolation. The PCR analysis of different symptomless tissues showed that the incidence of V. mali var. mali was different in different tissues of apple trees. The average incidence of V. mali var. mali was 89% in terminal buds, 71% in internodes, and 48% in bud scale scars. Moreover, the incidence of V. mali var. mali in nonsymptomatic tissues was higher in orchards where more trees were infected. Taken together, the assay developed in this study can be used for rapid and reliable detection of V. mali var. mali in tissues of apple trees with or without symptoms and also for monitoring the presence of the pathogen at an early stage of disease development.